STUDIES IN (I) TELECHELIC DIENE POLYMERS, (II) SILICON-CONTAINING POLYIMIDES by WADGAONKAR, PRAKASH
Abstract
The present thesis describes : 
1) Telechelic diene polymers : a review, 2) Synthesis of azobisnitriles containing functional groups. 3) Decomposition rate studies of azobisnitriles in solution 4) Hydroxyi-terminated polybutadienes, 5) Isocyanate-terminated polydienes, and 6) Silicon-containing polyirnides. 
Chapter -1: Telechelic Diene Polymers:A Review 
This chapter embodies a brief and comprehensive review of literature on preparation, characterization, curing, and application of telechelic (functionally terminated) diene polymers. 
Chapter - 2 : Synthesis of Azobisnitriles Containing 
functional Groups It was realized in 1950's that functionally terminated polymers could be produced from monomers which terminated by combination by polymerizing in the presence of initiators containing the functional groups. From that time, a considerable number of azo initiators containing functional groups have beer synthesized with a view to use them for the syntheses of functionally terminated polymers1-4. Bifunctional azobisnitril, have also been used to prepare macro-azonitriles, which are useful in the preparation of block copolymers5. This chapter describes synthesis of the following azobisnitrilas containiig functional groups: (1) 4,4l-Azobis(4-cyanopontanol), (ABCP) (2) 5,5'-Azobis(5~cyano~2-hexanol), (A3CH) (3) 4,4'-Azobis(-4-cyanopentanoic acid), (ABAC) (4) 4,4'-Azobis(4-cyanope.ntanoyl azide), (ABAZ) (5) 4,4'-Azobis (4-cyano-2-methylpentanoic acid), (AMAC) The azo compounds (ABCH), (ABAZ), and (AMAC) have been synthesized for the first time. All these azobisnitriles were characterized by spectral data, and elemental analysis. 
Chapter 3 : Decomposition Rate Studies of Azobis nitriles in solution The present investigation reports the results of studies on thermal decomposition in solution of the following azobisnitriles : (l) 4-4'-Azobis(4-cyanopentanoic acid), (2) 4,4'-Azobis(4-cyanopentanol), (3) 4,4'-Azobis (4-cyano-2-methylpentanoic acid) , (4) 5,5'-Azobis(5-cyano-2-hexanol). The rates of decomposition of these azo compounds were determined in dioxane solution at four different temperatures in the range of 65-80 C, by measuring nitrogen evolution as a function of time . All the azo compounds exhibited first-order kinetics. The activation energies and half-life time values for all the azo initiators were determined. The effect on structure of azo compound on the rate of decomposition has been discussed. 
Chapter 4: Hydro -Terminated Polybutadienes Liquid polybutadiene with reactive end groups is among the most promising liquid polymers7. Polybutadienes carrying term hydroxyl groups are particularly desirable materials on account of the multifold quantitative derivatization possibilities they offer. One of the most promising materials that can be prepare from hydroxyl-terminated polymers are polyurethanes. Hydroxyl-terminated polybutadianes are mainly used as binders in advanced solid rocket propellants, where polymers carrying secondary hydroxyl end groups are preferred8 because the cure reaction of such polymers with diisocyanate can be better controlled with respect to pot-life and casting.Hydroxyl-terminated polybutadienes are generally prepared 3,4,7 by either an anionic polymerization or free radical polymerization method. In the anionic polymerization method, the type of hydroxyl groups can be fixed by selection of appropriate chain-terminating reagent. Polydienes carryin all types of hydroxyl end groups - allylic primary, primary1 and secondary hydroxyl-have been prepared. In the freeradical polymerization method, the most commonly used initiate:are hydrogen peroxide, and 4,4'-azobis(4-cyanopentanol) Hydrogen peroxide produces polybutadienes carrying predominantly terminal primary hydroxyl groups of the allylic type, 4,4'-Azobis(4-cyanopentanol) produces polymers carrying primary hydroxyl end. groups. Surprisingly, synthesis of polybutadienes carrying secondary hydroxyl end groups by the free radical polymerization method was not attempted so far. This chapter describes the synthesis of polybutadienes possessing secondary hydroxyl end groups by free radical polymerization method, employing 5,5'-azobis(5-cyano-2-hexanol as an initiator. Primary hydroxyl-ended polymers were also prepared by using 4,4'-azobis(4~cyanopentanol) as an initiator The effects of reaction parameters such as initiator concentration, polymerization time, and monomer concentration on yields and properties of polymers were studied. The polybutadienes obtained were characterized by number average molecular weight, hydroxyl content, functionality, IR and NMR spectra, and microstructure. Preliminary curing experiments of hydroxyl terminated polymers with diisocyanate were also studied. 
Chapter 5 :Isocyanate-Terminated Polydienes In the poly?rethane elastomer industry, polydiene-based polyurethanes have been developed as a new field. Polydic based polyurethanes are of interest because they offer the advantage of low moisture permeability and hence they have been. the subject of several studies aimed at exploiting this property for adhesive and electrical potting compounds, Polydiene-based polyurethanes are prepared from hydroxylterminated polybutadienes by either one-shot or two-step technique. 'Whilst there is a vast literature concern,with the preparation of hydroxyl-terminated polydienes, there is a lack of information on the free radical synthesis of isocyanate-terminated polymers. In the present research, free radical polymerization method, for the direct synthesis of isocyanate-terminated polymers has been developed for the first time. The initiator employed was azobis(4-cyanopentanoyl azide). Liquid polyisoprenes and polybutadienes carrying aliphatic isocyanate end groups were prepared and characterized by number average molecular weight, isocyanate content, functionality, IR spectra and NMR spectra. The isocyanate end groups of low molecular weight polybutadienes were subjected to chemical modifications to introduce other interesting functional groups such as tertiary-amine, and peroxycarbamate. 
Chapter 6:Silicon -containing Polyimides Recent advances in space technology have a growing need thermally stable polymers. Polyimidos have excellent mechanie properties even at high temperatures and find uses in a varies of ways such as high-temperature adhesives, coatings, sealantetc. This chapter describes the synthesis of two new aromatic diisocyanates having a silicon-containing tricyclic fused ring system. Further, phenoxasilin rings containing polyimides were synthesized by polycondensation of these diisocyanates with aromatic dianhydrides, viz., (l) pyromellitic dianhydride, and (2) benzophenone tetracarboxylic acid dianhydride. Polyirnides exhibited good heat resistance but were insoluble in organic solvents. 
  	 
	


